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INTRODUCTIOT\r 

This r epor t  contains  the  LEM Mass Prope r t i e s  s t a t u s  
as of Ju ly  19, 1966 f o r  the  Lunar Landed Vehicle. 
t o t a l  weight a t  Separation is  30,824.9 pounds, which i s  242.4 
pounds l i g h t e r  than t h a t  previously repor ted  i n  LSR-490-34, 
dated 1 J u l y  1966. 

The 

A summary of changes s ince  t,he last, r e p o r t  i s  as follows: 

A. Ascent s t age  i n e r t *  weight -14.6 pounds 
B. Ascent s tage  propel lant  -14.4 pounds 
C. Descent s tage  ine r t*  weight -93.5 pounds 
D. ,Descent  s t age  propel lant  -139.9 p o n d 6  

To ta l  LEN Weight Change a t  Separation -262.4 pounds 

A more d e t a i l e d  breakdown of t he  changes s ince  the  l a s t  
r e p o r t  is  included on page 1 2 .  Changes i n  t h i s  r epor t  are 
p r imar i ly  as follows: 

A. Addi t ional  Super Weight Improvement Program weight 
savings. 

B. General updating of weight based on cu r ren t  data .  

The l i s t i n g  of Government F'urnished Equipment (GFE) and 
t h e i r  weights, shown i n  Table 6 of the  previous weight s ta t .us  
r epor t ,  a r e  s t i l l  appl icable .  

The assumed AV Wldget of 13,918 fps.  f o r  the  LEM Refer- 
ence Mission has a d i s t r ibu t ion  of  6586 fps .  during the  Ascent 
phase and 7332 fps.  during the Descent phase. This budget 
uses  the  Concentric F l igh t  Plan and i s  unchanged s ince  the  
l a s t  repor t .  
than the  c r i t i c a l  abor t  m i s s i o n ,  which w a s  def ined i n  LEM 
Mass Property Report LED-490-23. 

The reference mission r equ i r e s  more p rope l l an t  

* I n e r t  weight includes a l l  non-propulsion expendables. 

Contract No. NAS Report LSRvhgO-35 
Primary No. 713 1 August 1966 
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INTRODUCTION - Cont . --.-I_-- 

'The c u r r e n t l y  reported AV prope l l an t  i s  based on a 

The 
powered a scen t  i n t eg ra t ed  average I of 304.3 sec. ,  and a 
descent phase in t eg ra t ed  average ISP of 298.6 sec. .  
304.3 sec. ascent  Is 
Thrust Chamber AssemElies Isp of 2J2 sec., 
engine average ISP of 306.3 see.. 
the  cur ren t  3 minimum performance values  f o r  t he  Main 
engines a r e  as follows: 

SP 

is  based on a continuous - burn RCS 
and an ascent  

Grzunrnan es t imates  t h a t  

Ascent Engine I = 308.5 see I  
SP 

Descent Engine Isp ( In teg ra t ed )  = 298.6 

The manufacturer 's  current  continuous Burn RCS nominal 
Isp is 273 sec. .  

Scrape e f f o r t  on 1032 pounds of ascent  s t r u c t u r e  and 
923 pounds of descent s t ruc tu re  ind ica t e s  cu r ren t  p o t e n t i a l  
weight savings of 137.5 pounds and 146.2 pounds, respec t ive-  
l y .  
weight savings incorporated i n  t h i s  r e p o r t  b r ings  the  t o t a l  
incorporated s t r u c t u r e  weight savings t o  143.5 pounds ascent  
and 139.5 pounds descent. The 3.5 pound ascent  and 1.3 
pound descent  crew provision weight savings incorporated i n  
t h i s  r e p o r t  b r ings  the  t o t a l  incorporated crew provis ion 
drawing weight savings t o  8.6 pounds ascent  and 1.3 pounds 
descent. The t o t a l  scrape weight saving incorporated t o  
da te  i s  152.1 pounds from the  ascent  s t age  and 140.8 pounds 
from the descent s tage.  

The 17.0 pound ascent and 4.5 pound descent s t r u c t u r e  

The o the r  SWIP item incorporated i n  t h i s  r e p o r t  
reduces the  descent s tage  87.3 pounds. 
items incorporated i n  weight r e p o r t s  t o  da te  i s  included 
as Appendix A of t h i s  report .  

A l i s t i n g  of SWIP 

- -  

Report, LSR- 490- 3 5 
1 A u ~ s ~ ,  1968 
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?AGE 6 

Table 2 
SUMMARY OF LEMWEIGHT REPORTING MISSION 

MISSION PHASE 

Description 

Prelaunch (Launch Vehicle Fueling) 

Launch 

Earth Parking Orbi t  

Bans lunar  In j ec t ion  

Translunar Coast- P r io r  t o  
Transposit ion 

-During Transposit ion 

-Subsequent t o  Transposit ion 

Lunar Orb i t  - Inse r t ion  

-Coast P r io r  t o  Separation 

-Checkout 
---------------- 
LEM Separation and Inser t ion  t o  

Descent Transfer Orbi t  

Zoast i n  Descent Transfer Orbit  

Powered Descent (&  Hover) 

Lunar Staytime m u c h d o m 7  

Lunar L i f t  O f f  - Powered Ascent 

- - - A -  -- ------- 
---------------- 
Parking Orbi t  Contingency *** 
Zoncentric Sequence I n i t i a t i o n  Maneuver 

Final Hard Docking LEN/CSM 

2ew Wansferred 

?LAPSED TIME 
FROM 

EARTH LAUNCH 
- 
3ourz 

-10 

0 

3 

3 

3 

3 

64 

64 

65 

68 

68 

69 

69 

104 

- 

LO4 

LO6 

LO7 

Minute I 

0 

0 

1 2  

1 

6 

2 1  

5 1  

1 5  

21 

47 

4 

24 

22 

32 

17 

5 1  

59 

9 

lormant LEM Time 
l c t i v e  LEM Time 
?ost-Separation LEN Time 

6 Descent Period - 1 Hour 28 Minutes 

RFPORTING MISS101 
(Day Landing) 
For Loading 
2 

Hour E 

10 

2 

60 

1 

2 

34 

2 

75 
41 
0 
117 

flahle s 
Minutes 

12 

49 

5 

15 

30 

24 

6 

26 

17 

20 

58 

10 - 
45 

34 

8 

10 
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ASCENT STAGE 

MISSION PHASE AND DRY AV-PROPELL. 
CONSUMABLE DESCRIPTION WEIGHT WEIGHT 

( LEE ) ( LEE ) 
EARTH LAUNCH AND 

TRANSLUNAR INJECTION 4630.1 4784.4 

E CS - Umb i 1 i,c a 1 Hardware 
GFE-Electrical Umbilical -3.1 

- C r e w  Equipment +174.4 
-Television Camera +8.2 

-Water 

-1.0 

- C r e w  +352.0 

Liquids and Gases -Oxygen +6.9 

Propel lant  - Checkout -4.4 - Atti tude -4.2 
SEPARATION 5158.9 4784.4 
Liquids and Gases - Oxygen 

Propellant -Main AV 
-Water 

-Reaction Control AV -19.5 

LUNAR TOUCHDOWN 4'999 . 0 4764.9 
CFE-Hardware -7.9 

-Atti tude -159.9 

Table 4 

DESCENT STAGE 

DRY AV-PROPEL1 
WEIGHT WEIGHT 
( L I S )  ( L E  ) 

4486.1 16412.2 

-1.5 
-15.2 

4469.4 16412.2 ~ 

- *5 
-9.4 

-16412.2 

4459.5 
-3463 9 

LEN CURRENT WEIGHT MISSION HISTORY BY STAGES 

-Sc ien t i f i c  Equipment 
Liquids and Gases -Oxygen 

-Water 
-Helium 
-Nitrogen 

- Checkout 
Propel lant  - Unusable 

LUNAR LIFT - OFF 
Liquids and Gases - Oxygen 

Propel lant  -Main AV 
-Water 

-Reaction Control AV 
-Attitude 

BURNOUT (DOCKING) 

-203.0 - 02 -44.5 - 3.1 -203 9 
-49.2 - -6 
-473 8 - 4.4 

4915 7 4764.9 - 08 - 11.5 

- 45.9 
-4515 4 
-249.5 

4857- 5 

TOTAL 

WEIGHT 

( LBS 

30312.8 

30824.9 

14223.4: ' 

9680.6 

4857.5 

FORM C328 REV 1 8-44 REPORT LSR-490-35 
Contract No. NAS 9-1100 DATE 1 August 1966 

G R U M M A N  A I R C R A F T  E N G I N E E R I N G  C O R P O R A T I O N  
Primary No. 713 CODE 26512 
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:;tt: i.! i ! i 2:i. t i :)n and coli i ; ~ * : , l  
1Vav 1 ~ : : .  lion and Guidance 
C r ~ \ r . c  P:.ovisions 
i h v i  i'!:i!!nen t .al  Con t ro 1. 
! w i d  i ng  Gcar 
Ins t rumerit,a'i ion 
IC1 cctir*ical Power Sup:jly 
PI*opui :;ion S; j s ! - r~~  
~:wii!ncln ica?. tons 
Contro1.s and. Tlispltlys 
Exp 1.0 E i ve  Ilev j. ce s 
Go ve rn!nen -t Furn i she d Equ i prnen t 
Liquids and Gases - Excludes Propellant 
Propellant - k l ' m  -V -Main 
Prope l.l:?.nt. - Propuls im (Unusable) 

' l 'utal Separalion Weight ( A  & U) 

7&6( 
We i p E  

9972 * 3 

l l l c O . 1  
77.3 
74.1 
78.3 
282.7 

127.8 
747.3 
515.6 
278.9 
110.8 
194,6 
11.5 
985.6 
126.7 

(4798.8) 
4528.9 
269.9 
(422.2) 
140.4 
281.8 

21 1.1 5.0 

1131 E 1 
14.2 
37-3 

107- 5 
469.6 
7.5 

640.7 
1094.6 
17.8 

-- 

-- 

-- 

-- 
36.6 
223.6 
308.6 

16552.1 
473.8 

21087.3 

a i r r e n t  
Weight 

- 
99'1.3 - 3 

1126. 5 
77.1 
74 1 6 
'(4.1 
282.4 -.. 
128.5 

280.9 

746.8 
515.8 

110.8 
195.4 
11,s 
985.6 
126 7 

130 1. ta 
Weight 

-29.0 

7-13.6 - .2 
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- ' 3  

+ -7 
" 95 
+ .2 
+ 2.0 

0 
f .8 
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-* 
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4515.4 -13.5 
269.0 - .9 
(422.2) ( 0 ) 
140.4 0 
281. a 0 

102'8.8 
13.7 
38.4 
1.1 

107.5 
469.2 
6.7 

642.2 
lo95 7 
18.8 
2.5 

39.6 
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308.1 

16412.2 
473 8 

1 3082u 

-102.3 
- .5 
-I- 13 
+l. 1 

0 - *4 
- .a 

+ 1.5 
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+ 1.0 

0 

-139 3 
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- 1- ' ./ 

-262. j+ -- 
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Pending Changes 

Estimated Weight Increment 
Ascent Descent Separat ion 

(Inert*) ‘(Inertur ( E f f e c t i v e ]  

1. 

2. 

3.  

4. 

5- 

6. 

7. 

Incorporate  the  stowage provisions f o r  
a d d i t i o n a l  Government Furnished Equip- 
ment. 

RTG Fuel  Cask 
Miscellaneous 

Eliminate Landing Gear Thermal Pa in t  from 
t h e  Primary and Secondary S t r u t s  s ince  
t h e  p a i n t  does n o t  appear t o  be an 
e f f e c t i v e  r egu la to r  of t he  honeycomb 
c a r t r i d g e  temperature. Wrapping NRC-2 
around t h e  s t r u t s  i s  a so lu t ion  c u r r e n t l y  
under study, 

Reduce b a t t e r y  c e l l  cases  t o  ,050 i n .  
th ickness  - SWIP change LWSS 39OA-53. 

Resize LUT dead-face r e l a y  for LE51 4 and 
subsequent due t o  lower power require-  
nents  - SWIP change LWSS 39OA-17. 

Review and r e v i s e  the  unusable propel lan t  
philosophy. 

Add ambient helium pre-pressurizat ion 
tank and a s soc ia t ed  con t ro l s  t o  Descent 
Propulsion System t o  insure  helium flow 
i f  p rope l l an t  system i s  not  f u l l y  
pressurized.  ( P a r t i a l l y  incorporated. ) 

E l e c t r i c a l  Power 
S t  m c  t u r e  

Cant Ascent Engine t o  reduce l a t e r a l  
d i s t ance  between Engine t h r u s t  vector  
and veh ic l e ’ s  cen te r  of gravi ty ,  and 
thus  l e s sen  the  RCS Control require-  
ments. 

S t ruc tu re  
Trapped Propel lan t  

- 
+2.1 

-4.0 

-1.0 

+le3  

(+ - 4 )  

+ .4 
0 

+3.0 
+2.7 

+3.0 - 

+2.1 

-8.0 

-98.8 

( + 5 4  

+3.0 
+2.0 

+6.4 
+8.8 

+4.5 

-34.1 

-4.2 

-206.5 

(+12.4) 

+6.0 
+6.4 

(+24.1) 

+12.7 
+ll* 4 

* I n e r t  weight excludes AV propel lant .  
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8. 

9. 

10 0 

11 s 

12.0 

1.3 o 

Pending Changes r - Con%. 

Estimated Weight Increment 
Ascent Descent Separat ion 

( Iner t*)  ( Iner t*)  (Ef fec t ive )  

Add ha t  s ec t ions  and screens t o  descent  
and ascent  p rope l l an t  tanks to insure  
p rope l l an t  remains i n  the  main feed 
l i n e s  during "0" G opera t ion  and p r i o r  
t o  Engine S t a r t .  ( P a r t i a l l y  incorporated. ) 

Incorporat ion of t he  c h i t s ,  submitted 
and approved f o r  C r i t i c a l  Design Review 
(CDR)  , r e f l e c t  t he  following 
weight changes: 

Controls and Displays 
E1.e c t r o  -Explo s ive Devices 

Cover the  Landing Gear Pads w i t h  
a b l a t i v e  n a t e r i a l  t o  p ro tec t  the pads 
from the high temperatures, that  are 
expected t o  be encountered during the  
landing phase of  t he  mission. 

Reduce the  Descent Phase AV requirements 
by 232 fps .  t o  o f f s e t  t he  Descent Engine's 
degradat ion i n  I 

A d d  o p t i c a l  alignment s i g h t  and t he  
mounting provis ions  t o  permit alignment 
through the  conmander' s forward and 
overhead windows. 

SP' 

Incorporate  l o c a l  v e r t i c a l  functions 
i n t o  the  a t t . i t ude  ind ica tor .  

+4.2 

+2.1 
+lo. 5 

c- 

+13 6 +46.9 

0 + 8.9 
-9.5 +24.0 

+2.6 -- 

+3.0 -- 

+11.0 

+12.7 

* I n e r t  weight excludes AV propel lant .  
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LEM-1 STATUS 

WEIGHT COMPARISONS BY STAGES AT EARTH LAUNCH 

A. Ascent Stage Inert Weight at E. L. 
1.0 Structure 
2.0 stabilization and Control 
7.0 Navigation and Guidance 
G.0 Crew Provisions 
5.0 Environmental Control 
7.0 Instrumentation 
8.0 Electrical Power Supply 
9.0 Propulsion System 
10.0 Reac tion Control 
11.0 Communications 
12.0 Controls and Displays 
1 3.0 Explosive Devices 

Hardware -Sub-To tal 
14.0 Government Furnished Equipment 
1.5.0 Liquids & Gases - Excludes Propellant 
17.0 Propellant - Unusable 
19.0 R & D Equipment & Misc. 

R. Descent Stage Inert Weight at E. L. 
1. 0 Structure 
2.0 Stabilization and Control 
3.0 Navigation and Guidance 
4.0 Crew Provisions 
5.0 Environmental Control 
6.0 Landing Gear 
7.0 InstruDentation 
8.0 Electrical Power Supply 
9.0 Propulsion System 
11.. 0 Communications 
13.0 Explosive Devices 

14.0 Government Furnished Equipment 
Hardware-Sub-Total 

Weight 
7/1/66 Current Delta 

-92.5 
1359.2 +18.3 

77- 3 
74.1 
82.5 
276.2 
126.2 
834.1 
521.9 
294.4 
109.0 
191.3 
14.9 

(3942.8) 
266.4 
118.3 
188.3 
512.9 

4601.2 
1202.5 
14.2 
37.3 

107.5 
470.4 
5-9 

649.3 
1117. o 

2.3 
36.8 

( 3643 2 ) 

..- 

-- 
15.0 Liquids and Gases - Excludes Propellant 323.8 
1.7.0 Propellant - Propulsion (Unusable) 473 8 
19.0 R & D Equipment & Misc. 160.5 

77.1 
74.6 
78.3 
275.9 
126.9 
833.6 
522.1 
296.4 
log. 0 
192.3 
14. 9 

(3960.3 
266.4 

188.3 
118.3 

402 9 

w 
13.7 
38.1 
1.1 

107.5 
470.0 
5.1 

650.8 
1106.4 

3.3 
39.9 

(3550.0) 

322.2 
473.8 
25- 5 

-- 

- .2 
+ 05 - 4.2 
- '3 
+ -7 
- -5 
+ .2 
+ 2.0 

0 
+ 1.0 

0 

0 
0 
0 

-110.0 

(+17* 5 1 

,% 
- '5 
+ .8 
+ 1.1 
0 - .4 

- e8 
+ 1.5 
-10.6 
+ 1.0 
+ 3.1 

( -93 2 

-1.6 
0 

-135.0 

-- 

TOTAL INERT WEIGHT AT E. L. (A & B) 9Z3z 9307.7 -322 3 
Control Current 

L1lDl-1 Unmanned Condition 
Ascent stage inert at Earth Launch 
Descent stage inert at Earth Launch 
RCS Propellant 
Ascent Main Propellant 
Descent Main Propellant 

Total Vehicle - Earth Launch 

Weight 
4936 

5200 4372 
5 50* 540 
5015* 5070 
17000* 
33305** 

* Ref. 4 indicates that the propellant requirements are approximate. 
** Design Weight at Earth Launch is 32,000 pounds. 
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LF51-2 STATUS 

WEIGHT COMPARISONS BY STAGES AT EARTH LAUNCH 

A. Ascent Stage I n e r t  Weight a t  E. L. 
1.0 Structure 
2'0 L t a b i l i z a t i o n  and Control 
3.0 
4.0 Crew Provis ions 
5.0 Environmental Control 
7.0 Ins t runen ta t ion  
8.0 E l e c t r i c a l  Power Supply 
9.0 Propule ion Sys tern 

Nav i ga t  ion and Guidance 

10.0 Reaction Control 
LL. 0 Comrrlunications 
12.0 Zontrols  and Displays 

Hardware-Sub-Total 
14.0 Government Furnished Equipment 
75.C Liquids & Gases - Excludes Propel lant  
L /.CI FrnpeLLant - Unusable 
19.0 R & D Equipment & Misc. 

- -1 3.0 Explo5ive Devices 

R. &scent  Stage I n e r t  Weight a t  ,E. L. 
1.0 S t ruc tu re  
2.0 S t a b i l i z a t i o n  and Control 
3.0 Navigation and Guidance 
4.0 C r e w  Provis ions 
5.0 Environmental Control 
6.0 Landing Gear 
7.0 Ins  trumentation 
?.':I C e c t r i c a l  Pzwer Supply 
9.0 Propulsion System 

11.0 Cornmiin i ca t ions  
L2.G Controls and Displays 
13.0 Explosive Devices 

Hardware -Sub- To t a l  
14.0 Government Furnished Equipment 

77- 3 
74.1 
82.5 
283.8 
127.4 
834.1 
521-9 
294.4 
109.0 
191- 3 
14.9 

(3955*9) 
387.3 
118.3 
188.3 
498.9 

35% 
14.2 
37.3 

107- 5 

7-1 
649.3 
1098 . 6 

4.7 

36.8 
( 3550 4 1 

-- 
470.4 

-3 

-- 
15.0 Liquids and Gases - Excludes Propel lan t  323.8 
1-7.0 Propel lan t  - Propulsion (Unusable) 473 8 
19.0 R & D Equipment & Misc. 15.8 

Current 

-3E 
77.1 
74.6 
78.3 
283.5 
128.1 
833 6 
522.1 
296.4 
10g.o 
192.5 
14.9 

(3973 6 1 
387- 3 
118.3 
188.3 
388- 9 

13.7 
38.1 
1.1 

107- 5 
470.0 
6.3 

650.8 
10990 7 

5.7 
2.5 
39.8 

(34500 1) 

323.3 
473.8 
1-50 8 

-- 

Delta 
-92.3 
+18.3 - .2 
+ 05 - 4.2 
- -3 
+ *7 - - 5  
+ -2 
+ 2.0 
0 

+ 1.2 
0 

(+17*7) 
0 
0 
0 

-110.0 

-100.8 

- *5 
+ -8 
+ 1.1 

0 
- .4 
- 08 
+ 1.5 
+ 1.1 
+ 1.0 
+ 2.5 
+ 3.0 

(-100.3) 

- *5 
0 
0 

-l.og,6 

-- 

- 
-e1_ TOTAL INERT WEIGHT AT E. Le (A & B) 9512.5 -193.1 

Proposed Control Current 
IIlDl-2 Manned Condition Weight 

AscGXT Stage i n e r t  a t '  Earth Launch 5 310 
&scent  St,agi- i n e r t  a t  Earth Launch 
RCS Fropei.l.ant 
A s  :?nt Main Propel lan t  
I k  s c en t Ma i rr Pro pe 11 a n t  

To ta l  Vehicle - Ear th  Launch 

46 80 4263.0 
540* 540.0 
5090" 5070 0 
173 52* 
32975** 

17513.0 
32442.4** 

* Propel lan t  requirements are approximate. 
** lks ign  Weight a t  Earth Launch i s  32,000 pounds. 
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LEM-3 STATUS 

WEIGHT COMPARISONS BY STAGES AT EARTH LClUNCH 

Ascent Stage I n e r t  Weight a t  E. L. 
:,t ruc ture  
: ; t ab i l iza t ion  and Control 
Navigation and Guidance 
Crew Provis ions 
Environmental Control 
I n 3 t r u men t a t i on 
Ei.ec t r i c a l  Power Supply 
Propulsion System 
Reartign Control 
Cmmtmi c a t i  ons 
Corltrols and Displays 
Fxplo? ive &vices  

Har dware -Sub - To t a l  
dove rnment Furnished Equipment 
!.iquids 8c Gases - Excludes Propel lant  
Propel lan t  - Unusable 
H 8c D Equipment & Misc. 

k s r e n t  Stage I n e r t  Weight a t  E. L. 
; . t r u c t u r e  
S t a b i l i z a t i o n  and Control 
Navigdt ion and Guidance 
(:rc.w Provis ions 
k’nvironmen tal Control 
iaridi rig Gear 
T P S  t r’ ianntation 
kl.evtrica1 Power Supply 
Propulsion System 
( ’~ i r rLx1~n i  ca t ions 
(’os t r o h  and Displays 
Explosive Devices 

Hardware-Sub-Total 
Goverriment Furnished Equipment 

Weight 
Delta 7/1/66 - 

4833.5 

77.3 
74.1 
79- 5 

284.0 
127.8 
839.8 
522.2 
278.9 
109. o 
194.6 

14.9 
(3740.4) 

396.1 

3 
388.9 

1138.3 

119.8 

% 
1130.5 

14.2 
37.3 

107- 5 
470.4 

7.5 
6529 5 

1098.6 
4.7 

( 3560.0 ) 

-- 

-- 
36.8 

20.6 
1-iquids and Gases - Excludes Propel lant  325.3 
Prcpe l lan t  - Propulsion (Unusable) 473.8 
R 8c i! Equipment & Misc. 15.8 

Current 

%+ 
’ 77.1 

74.6 
75.3 

283-7 
128.5 
839.3 
522.4 
280.9 
109.0 
195.4 

(3740.5 
396 1 
119.8 
188.3 
388.9 

14.9 

13.7 
38.1 
1.1 

107.5 
470.0 

6.7 
654.0 

10990 7 
5- 7 
2.5 

39.8 

20.6 
( 3462 9 1 

324.8 
473 8 
15.8 

+ .1 
+ 1.1 
- .2 
+ -5  - 4.2 - * 3  
+ 07 
- - 5  
+ .2 
+ 2.0 

0 
+ .8 

0 

0 
0 
0 
0 

(+ 4 

-10 34 - - 5  
+ ,8 
+ 1.1 

0 - .4 
- - 8  
+ 1.5 
+ 1.1 
+ 1.0 
+ 2.5 
+ 3.0 

(-97.1) 
0 

- - 5  
0 
0 

TaTAL, INERT WEIGHT AT E. I;. (A & B) 9229 0 9131.5 -97.5 
Proposed Control  Current 

%?g% 

*** 

lEM-3 Manned Condition Weight 
Asrpnt,  I‘tage i n e r t  a t  Earth Laynch 5225 
D>sc.t.nt, C:t,agr inert a t  Earth Launch 4845 42970 9 
R W  P m p e  l l a n  t, 540* 540.0 
A,  I w i  t M<iin Propel lan t  5Q90* 5070 0 

1 1 0  i h w r l f  Main Propel lan t  17585* 
T u t a l  Vrhic .Le  - Earth Launch 33 28 5** 
k’rvpel.lant requirements are approximate. 

* *  ks.: ign l\i-,ight a t  Ear th  Launch is  32,000 pounds. 
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APPENDIX A 

SWIP ITEMS INCORPORATED I N  WEIGHT REPORTS 

A breakdown of the SWIP items incorporated t o  date i n  the - 
Report i s  a s  follows: LEM Weight 

LWSS 
Number 

27OA- 5 ( b 

27OA-40 

27OA-46 

27OB-8 

270B-16 

28OA-20 

280~-25 

280A- 53 

2 8 0 ~ -  58 

2 80~- 3 4 

SNIP Items 

LED-490-25 Scrape E f f o r t  
LED-490-26 Scrape Effor t  
LED-490-27 Scrape E f f o r t  
LED-490-28 Scrape E f f o r t  
mD-490-29 Scrape E f f o r t  
LED-490-30 Scrape E f f o r t  
LSR-490-31 Scrape E f f o r t  
LSR-490-32 Scrape E f f o r t  
LSR-490-33 Scrape E f f o r t  
LSR-490-34 Scrape Effort 
LSR-490-35 Scrape Effort 

I n e r t  Weight 
By Stage 

Descent Ascent 

- 22.. 1 
-62.2 
-13 9 - 8.7 - 4.6 

- 5.5 - 3.4 
-10.1 - 1.1 
-20.5 

Aluminum i n  l i e u  of S tee l  Diffusers. - .7 

Scrape of Ascent Ehgine - 2.9 

Scrape of Descent Engine 

Remove redundancy of helium pressur- 
i za t ion  regulators.  

Delete ba f f l e s  i n  IXM propel lant  
tanks . - 8.8 

T r i m  excess weight on cold p l a t e s  i n  
a f t  equipment bays. - 1.6 

Redesign of Descent Stage engine 
ac tua tor  support s t ructure .  

Optimize Descent Propellant Tanks 

Re-arrange equipment on a f t  rack t o  
e l iminate  ECA overhang and shorten 
w i r e  runs. - 1.0 

Redesign ascent thermal shield to 
a combination titanium o r  nickel 
foil configuration. -36.8 

-12.5 

- 9.2 

-21.6 

- 8.8 

-26.6 - 8.8 

-1% 0 
-21.4 - 9.1 - 5.8 

- 06 

-11.4 

- 4.0 

-38.0 

- 5.4 

-20.0 

-87.3 

Effective 
Weight 

-93.0 
-288.2 
-77.3 
-56.1 
-76.0 
-18.8 
-69.1 
-50.5 
-87.9 
-24.2 
-99.0 

- 4.2 

-12.1 

-24.3 

- 8.5 

-146.8 

- 6.7 

-11.5 

-42.6 

- 4.2 
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LWSS 
Number 

310B-1 

31OB-2 

310B-6 

3 2 0 ~ 4 0  

340B- 5 

3 6 0 ~ - 2  

36OA-3 

360A- 5 

36OB-2 

37OA-2 

38OA-11 

380B-2 

360A-10 

APPENDIX A 

SWIP ITEMS INCORPORATED I N  WEIGHT REPORTS - Cont. 

I n e r t  WeiRht 
By Stage Effec t ive  

SWIP Items Ascent Descent Weight 

Removal of redundant RCS pressur i -  
zat ion components. 

Reduction i n  s a f e t y  f ac to r  on RCS 
pressurizat ion bo t t l e s  from 2.0 t o  
1.5. 

Delete la tch ing  solenoid valve from 
two RCS helium pressurizat ion systems. 

Replace compression deployment 
spr ing and surrounding can with 
curved leaf  spr ing (Descent Corner 
Post port ion * This 1.6 pounds was 
reported as scrape e f f o r t  i n  
LED- 490- 29 ) 

Reduce weight of GFE thermal/meteo- 
ro id  garment. 

Optimize Data Storage Electronics  
Assembly. 

Optimize Caution and Warning Elec- 
t ron ic s  Assembly. 

Optimize Signal Conditioner Elec- 
t ron ic s  Assembly. 

Opt,imize Pulse Code Modulation and 
Timing Electronics  Assembly. 

Eliminate s t roke adjustment on 
gimbal dr ive  actuator.  

Scrape of Steerable  Antenna 

Delete 80-foot cable f o r  use of 
ex te rna l  TV. Also delete  t r ipod  
and 10-inch cable. 

Relocate Data Storage Electronic  
Assembly i n  cabin t o  eliminate 
cold plate .  

-13. 1 

- 5.4 

- 4.4 

-11.0 

- 01 

- 05 

-10.6 

-14.3 

- 3.8 

- 1.3 

- 03 

-54.9 

-22.6 

-18.5 

- 1.6 - 3.4 

-46.3 

- .4 

- 2.1 

-44.3 

-59.9 

- - 4  - e 8  

-15.9 

- 3.0 -10.2 

- 1.3 
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WIP ITEMS INCORPORATED I N  WEIGHT REPORTS - Cont. 

LWSS 
Number 

39OA-21 

39OA-52 

39OB-2 

390B-12 
(Phase 2)  

510~-1 

5 2 0 ~ 4  

540B-2 

280A- 37 

SWIP Items 

I n e r t  Weight 
By Stage 

Ascent Descent 

Reduce func t iona l  requirements of 
l i g h t i n g  con t ro l  assembly. - 9.0 

Optimize General Purpose Inve r t e r  - -8 

Single Wire E l e c t r i c a l  System 
using LEM St , ructure  as  ground. -14.8 

Eliminate automatic switchover 
c i r c u i t r y  f o r  ECS g l y c o l  pumps. - 1.5 

Replace thermal pa in t  with etched 
sur face  treatment on thermal 
sh i e lds  . -24.0 -24.0 

Landing Veloci ty  envelope reduction 
to :  10-7-4 Design. -26.6 

Eliminate Delta V indicator .  - 1.8 
Optimization and def in iza t ion  of 
t he  mater ia l s ,  gages, j o i n t  d e t a i l s ,  
method of support  and general  
arrangement of the  base hea t  
sh ie ld .  -90.5 

INCORPORATED SWIP CHANGES - Total Weight -320.6 -366.3 

Effec t ive  
Weight 

-37.6 

- 3-3 

-62.0 

- 6.3 

-150.0 

-56.7 

- 7.5 

-193 9 7 

-2341.1 
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